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Anomayisi. Bajciuum HANPIMKOM €HeP2030ePedCeH s € GUKOPUCTAHHS eHEP20eheKMUBHUX CUCIEM MenI0nOCMAYaHH.
Takumu cucmemamu € cucmemu 3 MeENIOGUMU HACOCAMU OJis YMunizayii HUZLKONOMEHYIaNIbHOI MenIomuy 6epXHIX wapie
3eMHOI KOpU. AKMYAnbHOIO HAYKOBOW 3A0auel0 € PO3GUMOK KOHCMPYKYIL MEniogux HACOCie Ol NIOGUUWEHHS iX
eexmusrocmi. Po3nogcroocens Habyeams meniogi HacoCU HA OCHOBI BEPMUKALHUX 2PYHMOBUX MENI00OMIHHUKIG, NPU
YbOMY NEPCHEKMUBHUM € GUKOHAHHS YUX MENnI00OMIHHUKIG Y 8u2Is0i OYOI8eIbHUX NALb, MAK 36AHUX, CHEP2EMUUHUX NATb.
Ipu npoexmysanni MenIo6UxX HACOCI8 HA OCHOBI eHEP2EMUYHUX NAb HAO38UHATIHO BAMNCIUGUM € RUMAHHS IX 63AEMOBNIUBY,
OCKINbKU KOHCMPYKMUG I Hecyud 30amuicmos GCMAHOGNIOE Ne6HI 2panuyi posnecenHs Qynoamenmuux namvb. B cmammi
PO32NAHYMI CUCEMU MENTONOCTIAYAHHS 3 2DYHIMOBUM MENI0GUM HACOCOM, Y K020 K GUNAPHUK GUKOPUCTAHO 0VOIGeTbHI
@yHoamenmui nani, max 36amui, eHepeemuyni naui. Ilpoananizoeano I0OMI O0CHIONCEHHS WOO00  KOHCIMPYKMUGHUX
0cobnueoOCmell eHepeemuUHUX NAb MA iX 6NIUE HA eHepeemuyHi NOKA3HUKU MENI08UX HACOCis. BcmarnosneHo, wo HaimeHw
0ocnioxncenolo o6racmio 6 Oauill cepi SA6IAEMbCs MEMOOUKA THHCECHEPHO20 PO3PAXYHKY EHePemudHux naib, a came
63ACMHUL BNIUE CHEPLeMUYHUX NALb OOHA HA OOHY, MOOMO MIHIMAIBGHO OONYCMUMY GIOCMANHbL MINC (YHOAMEHNMHUMU
eHepemuMHUMU RATSAMU. [T MACOBO20 BNPOBAONCEHHS eHEPLEMUYHUX NAlb 8 HOBOMY OVOIBHUYMET HeOOXIOHA KOpeKmHa

HayKo80 0b6epyHmosana Memoouxa 6ubopy onmuMaibHo20 KOHCMPYKMUBY QYHOAMEHMHUX eHepeemUYHUX Nalb.

Knouosi cnosa: enepezemuuna nans, epyHmosuli meniosuli HACOC, 2e0MEPMANbHA eHep2is,

eHepeemuyna egpexmueHicims

Beryn. BaxmBum HanpsiMKoM eHeproedekTu- HHSIM pOOOTH €HEepreTHYHHX Majb 3aiimMaBcs Oino-
BHOCTI € BUKOPHCTaHHS CHEProe(eKTUBHUX CH- pycbkuii cneriarict C. ®DinatoB
CTEM TEIUIONOCTayaHHs. TakuMU CUCTEMAaMHU € CH- 3 BUPOOHMYMX KOMIIAHIM BEIWKUH BHECOK Y
CTeMH 3 TEIUIOBUMH HacocaMu JUIA yTWIi3awii HU- PO3BHUTOK TeOTEpMalIbHOI E€HEPreTHKH Ha OCHOBI
3bKOMOTEHINIAIGHOT ~ TEIUIOTH  BEPXHIX  IIapiB SHEPTeTUYHUX Iallb 3MIMCHIOE (DIHChKA KOMIIAHis
3eMHOI KOpH. AKTYallbHOIO HAayKOBOIO 3aJlaucio € Uponor.
PO3BUTOK KOHCTPYKIIiH TETUTOBMX HACOCIB JUISI TiJI- @opMmya0BaHHA midedl crarTti.  AHami3
BUIIEHHs iXHbOI edekTuBHOCTI. Ha pasi, posmo- BIUIMBY KOHCTPYKTUBHHUX OCOOJIMBOCTEH €HEpreTH-
BCIOJKCHHSI Ha0yBalOTh TEIJIOBI HACOCH HA OCHOBI YHHX NN Ha X TeIIOBY e(heKTHBHICTb.
BEPTUKAIGHUX IPYHTOBUX TEIUIOOOMiHHUKIB. [Tpn OcnoBHa uyactuHa. EHepreTnyHa nans — e
IbOMY MEPCHEKTHBHUM € BHUKOHAHHS LUX TEIUIO- OyxiBenbHa (pyHIAMEHTHA mais i3 3aMOHOJIIYEHH-
OOMIHHUKIB y BUTISAAI OyIiBENbHUX TMalb, TaK MU BCEpEeAMHI TOJIETHICHOBUMHU TPYyOOIpPOBO-
3BaHUX, CHEPTCTUUHUX T1aJlb. JAMH, [I0 B CBOIO YEPr'y € BUITAPHUKOM TEILJIOBOTO

AKTyaqabHicTh gociaimkennsi. EdextuBHe 3a- Hacoca (puc. 1). Takum yuHOM, T Yac 3BUYAHHUX
CTOCYBaHHS e€Heproe()eKTUBHUX TEXHOJOTIH B OyniBenbHUX pOOIT Bigpa3y MOHTYIOTHCS BEpPTH-
VYkpaini morpedye KOMIUIEKCHOTO PaIlioHaIBHOTO KallbHI ~ CBEPUIOBHHHI  KOJICKTOPH  TEIUIOBOTO
migxony. Tak, yJamTyBaHHS TEIUIOHACOCHOTO Hacoca. [IpoekTyBaHHSI CHCTEM TeIJIONOCTayaHHs
oOmagHaHHs HAa OCHOBI CHEPreTMYHHMX Najb J0- Ha OCHOBI TEMJIOBUX HACOCIB 3 BEPTHKAJIHLHUM
3BOJISIE 3a0MIAIUTH Ha CTHOPYKEH! BEPTHKAIBHUX TPYHTOBHM  TEIUIOOOMIHHHUKOM Yy  BHUTJIAMI
KOJIEKTODIB. EHEPreTHYHHNX Malbh MOTPEe0y€e YITKOTO PO3YMIHHS

OcranHi gocaimxenns Ta myoJikamii. J{oci- TOBIIMHY, JJOBKWHM Tai, KiIbKOCTI 1 miamerpa U-
JOKCHHSI BEPTUKAIBHUX IPYHTOBUX TETIOOOMIHHU- noNiOHNX TpPyOOK, TEIIOBOi MOTYKHOCTI MeTpa
KiB — PO3MOBCIO/DKEHA TeMa HAYKOBHX PO3POOOK. MOTOHHOTO MaJi Ta BiICTaHI MiX BiTKaMHU.
3okpemMa, HaOLIbII TTUOOKI TOCITIKEHHS TPOBO- OpHi€r0 3 TOJIOBHUX XapaKTEPUCTUK €HEpreTH-
nmate y CIHA T. Awmic, X. bpanmis, I1. /1. beops- YHHUX TAJTh € KUTBKICTH 1 AiamMeTp TpyO y BUKOpH-
Be66 Ta iH. Bimomi poOOTH OO0 MOICTIOBAHHS CTaHiil KoHCTpyKwii. IXHiii BIUIMB Ha eHepreTHUHy
BEPTUKAIBHUX TPpyHTOBHX KosekTopiB O. Kopaaca e(eKTHBHICTH YITKO BHIHO 3 Tpadika Ha puc. 2 [1],
i €. HixigipoBuya. Takox, KOHKPETHO MOJEIIOBA- Ta Tabm. 1.
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Puc. 1. TennoBuii HacOC Ha OCHOBI €HEPreTHYHUX IAJIb:
1 — KoHJEHCATOP; 2 — XOJI0JJ0AreHT; 3 — KOMITPECOop;
4 — BUMapHUK; 5 — IPOMIKHHIA TEIJIOHOCIH;
6 — eHepreTuyHa nans (BUMAPHUK);
7 — TEpMOPETYITIOI0UUI BEHTUIIb.

Tabauys 1
Kiabkicts i giamerp Tpy6 y KOHCTpYKIii
Kiicrs U- Tunopo3mi 0, MM
noai6HuX Tpyo P P TPYO,

1 25x2,3; 32x3,0; 40%3,7; 50%4,6; 63%5,8

2 25%2,3; 32x3,0; 40x3,7; 50%4,6

3 25x2,3; 32x3,0; 40x3,7

4 25x%2,3; 32x3,0; 40x3,7
3,85

I 4
3,80 -
3
3,75
2
3,70 -
B 1
3,65 -
3!60 1 | 1 | 1 1 1 | 1 |
20 30 40 50 60 70
D, mm

Puc. 2. 3miHa cepenHBOTO KOEdiliEHTa IEPETBOPEHHS Bij
niamerpa TpyO: 0-25x2,3, A-32x3,0, 0-40x3,7, @-50x4,6,
A-63x5,8. Lludpu nmoxazyrots kinbkicTs U-nopiOHUX TpyO

[Tokazano 3MiHy KoedillieHTa MEPeTBOPEHHS B
3aJIe)KHOCTI BiJ] 30BHIIIHBOTO JiaMeTpa TpyOoK Te-
m1000MiHHMKA. TOYkM Ha KPHUBHIX BiJITOBITAIOThH
KOHKPETHOMY 30BHIIIIHBOMY JliaMeTpy TPyO BepTH-
KaJbHOTO I'PYHTOBOTO TEIUIOOOMiHHMKA y Tab. 1.
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IlopiBHsSHO 3 oOfHIEI0 TpyOOIO JiaMeTpOM
25%3 MM, KOC(]II[IEHT TEPETBOPEHHS KOJIEKTOpa 3
yotupma U-momiOHMMHU  TpyOamMu  JiaMeTpoMm
40x3,7mm Oimpmmit Ha 5 % [1]. Ilomambrme
30UIBIIEHHS KUTBKOCTI TpyO MOXE TMPHBECTH 10
OUTBIIOTO POCTY EHEPTETUYHUX [TOKA3HHUKIB TEILIO-
BOT'O HAcoCy, IO MOYKHA OILIHUTHU 3a JOHMOMOTOIO
YHUCENTPHOTO  MOJENIOBaHHA. /[ BU3HA4YEHHS
ONITUMAJIBHOT KUIBKOCTI 1 po3MipiB TpyO HEoOXinHO
BPaxoOBYBAaTH BapTiCTh TPYO, X0JIOI0ar€HTA TOLIO.

VY [2] po3rngHyTO BIUIMB HAa POOOTY TEIJIO-
HACOCHOTO OONaJHaHHS KPOoKy ykiagku U-moi-
o6noi TpyOku. 3 wMmakcumansHuUM (puc. 3a) i
MiHiMaBHO (pHC. 30) MOXIJIMBUM KPOKOM S, MM,
iXHBOTO PO3MIIIIEHHS B €HEpreTHYHil masi. AHali3
pe3yJIbTaTiB TPOBOJUBCS 100 3MIHM MMOTOYHHMX
3Ha4YeHb TEIUIONPOAYKTUBHOCTI O, BT, 1 Koedirie-

HTAa TIEPETBOPEHHA (¢  Big  0e3po3MipHHUX
napameTpiB
s = (S - smin) / (Smax - Smin)- (1)

Puc. 3. I'pannyHi BUNaJ KK pO3TalIyBaHHs TPYO B
CHEepPreTHYHIN mai.

Pesynbratin Ha puc. 4 MOKa3ylOTh 3pOCTaHHA
TeronponykruBHocTi O, BT, 1 koediuieHTa nepe-
TBOPEHHS () 3 POCTOM KPOKY §, MM, KiJIBKOCTi TpYO,
IO TOSICHIOETHCSA 30UIBIIEHHAM IUION( TEIUIO00-
MiHY 1 3HIKEHHSIM TOBILMHH IIapy 3all0BHIOBAYA, a
BiMOBiIHO, 1 omopy Termomnepenadi. CymapHuid
MakCUMaJIbHUH  e(QeKT  30UIbIIeHHS  TeIulo-
NPOAYKTUBHOCTI Ta KoedillieHTa IepeTBOPEHHS
CTaHOBHUTH, BiANOBiAHO, 6 1 2 % TOPIBHIHO 3
0a3z0BUM BapiaHTOM. Y TIOPIBHSHHI 3 TPYHTOBUM
TEIUI000MIHHHMKOM 3 ofHier0 U-monioHol TpyOoro 3
MiHIMaJbHAM KPOKOM 1 JiaMeTpoM edekT 30ibie-
HHS nocsrae, Bignosimao, 9 1 4 %. Y [2] moci-
JUKEHO BIUIMB HAa  €(QEeKTHBHICTh  CHCTEMH
TEMIIEpaTypyu JUDKepena TemIoTH (TpaHTy) Ha
MOBEPXHI CBEpUIOBUHU  #,°C. OTpuMaHO, IO
3HWKeHHs Temrepatypu Big 8§ mo 0 °C mpotsrom
OMAJIIOBAJILHOTO MEPioAy MPU3BOAUTE JIO MAJiHHS
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tertonponykTuBHOCTI 30 % 1 koedimienTa mepe-
TtBOpeHHs 10 10 %. Lls ocoOmuBicTh 00yMOBIIEHA
BiOOPOM aKyMyJlbOBaHOTO Telsla B IPYyHTI 1
NOBMHHA BPAaXOBYBAaTUCS NPH MPOEKTYBaHHI I
JOCTIKEHH] PO3IISIHYTHX CUCTEM. 3 ypaxyBaHHIM
poro (akropa JOCIIKEHO BILIMB TEILIONPOBIJI-
HOCTI 3allOBHIOBa4Ya CBEPIUIOBUHU A, Ha JIOBKHUHY
TpyOu B Kojekrtopi. llpm 1bOMy BH3HaYamacs
JOBXXHMHA BEPTHKAJIBHOTO KoJiekTopa H 3 HeoOXxi-
JTHUM 3aI1acoM TeTuToBoi moTyxHocTi 30 %.
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Puc. 4. Brmus Bincrani Mix TpyOkamu Ta iXHBOTO AiameTpa
HA TEIUIONPOAYKTHUBHICTh 1 KOe(illi€eHT NepeTBOPEHHS

PosrsiHyTO B BUMAnKu. Y MepHIoMy BHUIMAI-
Ky SIK 3alIOBHIOBAaY BUKOPHCTOBYETHCS MOLITUPEHUIN
Marepia 3 TeIIonpoBiaHICTIO A, = 2,3 Br/(M-K). ¥
JIPYTOMY BHITaJKy BBAYKAETHCA, II0 BHKOPHUCTOBYE-
THCS 3aIOBHIOBAaYd HAa OCHOBI paHillle BHUTATHYTOTO
npu OypiHHI TPyHTY, 1 HOTO TETJIONpPOBIAHICTD,
Bt/(M'K), BimnoBinae cepeHiii TEIUIONPOBIAHOCTI
npwiermoro IpyHTY (A;=A) 3 BIACTHBOCTAMH
A= 1,8 Br/(m'K), a=0,76-10° m*/c Ta
A= 0,4 Br/(mK), a=0,28-10° m*/c.

Pesynbratu mpencraeieHi Ha puc. 5 y BUIISAII
3aIIeKHOCTI 6e3p0o3MipHOTro apameTpa A:

AH = (1 - (H/ Hyp)) - 100%, )

ne H — noBkWHA, M, BEPTHUKAJIBHOTO IPYHTOBOIO
TEIUIOOOMIHHMKA, IO BIJTOBIJIA€ 3allOBHIOBAYY 3
TETUTONPOBIAHICTIO, KA JOPIBHIOE TETUIOMPOBIJI-
HOCTI TpyHTY; H, - TOBXKMHA TETNIOOOMIHHUKA, M,
IO BiJMOBIZa€ 3alOBHIOBAYY 3 IMiJBUIICHOIK Te-
TUTONPOBIHICTIO.

BugHo, 110 3acTOCYBaHHS ~ BHCOKOTEILIO-
MIPOBITHOTO 3alOBHIOBAYa ISl IPYHTOBHX TEIIO-
OOMIHHUKIB 3 4OTHpMa TPyOaMH TPU3BOAUIO [0
JI0 HE3HAYHOTO 3HIDKCHHS JOBKUHM Ha 1-4 %. Jlis
[[LOTO BWITAJKy 3aMICTh JOPOrMX BHCOKOTEILIO-
MPOBIHUX  HAMOBHIOBAYiB  MOXHA  BHKOPH-
CTOBYBAaTH HAITOBHIOBAa4Yl HAa OCHOBI IPYHTY, BHUTS-
THYTOTO T 9ac OypiHHS.
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16
14 B . = 1.8 Br/(mK);
12 [1»=04 Bry(mK).
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Puc. 5. BitHOCHE 3HMKECHHS JOBXXMHU BEPTUKAIBHOTO
IPYHTOBOT'O TEJIOOOMIHHHKA 32 PaXyHOK 301/IbILICHHS
TEIJIONPOBITHOCTI 3aII0BHIOBaYa

[Ipy mnpoekTyBaHHI TEIUIOBUX HAcOCIB Ha
OCHOBI €HEpreTMYHHUX Iajb HaJA3BHUYAMHO BaXKIIH-
BUM € IIUTAHHS IX B3a€MOBIUIMBY, OCKUIBKH KOH-
CTPYKTUB 1 Hecydya 3[aTHICTb BCTAHOBJIOE IEBHi
rpaHMLi po3HeCeHHs (yHAaMEHTHUX NHaib. Y [3]
HaBEIEHO JaHi MIONO 3aJIe)KHOCTI MK JliaMeTpOM
U-nofiOHux TpyOOK TEIIOOOMIHHMKA Ta BiICTaH-
HIO MK CBEPIOBUHAMM.

Ha ocHOBi MaTeMaTHYHOTO MOJEIOBaHHS JyXKe
HEBPIBHOBa)XEHOI TiJPOTEPMOAMHAMIYHOI CHCTEMH
OyJ10 BCTaHOBIICHO, 11O BificTanb B (puc. 6) ctaHo-
Buth 50 D. ToOTo mpu craHmapTHOMY miaMeTpi
TpyO, IO 3aKIAJAIOThCS Y BEPTUKAIBHI IPYHTOBI
TerI000OMiHHUKH (20 MM), MiHIMAJIBHO JOMTyCTUMA
BiJICTAaHh MK ()YHIAMCHTHUMH IMaJIIMU Ma€ CTa-
HOBUTH 4 M. Taki JaHi TOCUTh TOYHO KOPEITIOIOTH 3
pEKOMEHIaIli MU HaJJaHUMH B [6].

TH
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B
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Puc. 6. Cxema po3mimmieHHs GyHIaAMEHTHHX Tajlb

VY cBOIO uepry, sIKk BUAHO 3 PO3MVIIHYTHX pe-
3yIBTATIiB JOCHIKEeHb, omHa U-mojaioHa TpyOka
niamerpom 20 MM He € HaiOinbII eeKTUBHUM pi-
HICHHSIM KOHCTPYKLil BEPTUKAIBHUX TIPYHTOBUX
TerIooOMiHHUKIB. ToMmy 3anexHicTh, HaBeleHa B
[3], € yacTKOBUM BHIIaJKOM 1 HE MOXE pO3IIO-
BCIOZKYBaTHCS Ha BCl BUMAAKH. TakoX 3HAYHHUNA
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BILJIMB Ma€ TETJIONPOBITHICTH 3aIIOBHIOBAaYa TEILIO- OCHOBa (PYHKIIIOHAJIBHOI 3aJIeKHOCTI BIJICTaHI MIX
OoOMIHHHKa Ta TPYHTY B SIKOMY HOT'O PO3TalIOBaHO. EHepreTHYHNUMH  (QYHIAMEHTHHUMH TajsiIMA  Ta
[MuTanHs po3TallyBaHHA EHEPreTHYHHUX INajb HaOOpOM 3MIHHHX MapaMeTpiB BEPTUKAIBLHOTO
norpedye Ol TIUOOKOTO JOCHIHKEHHS Bill- TPYHTOBOTO TETJIOOOMiHHHKA
HOCHO BEJIMKOI KITBKOCTI (DaKTOpiB i Mae MaTH Ha- IlepcneKTHBU MOAAJBIIUX A0CTiAxKeHb. Ba-
CTYIHHI BUIITIAL; JKIIMBUM ~ HalpssMOM  HAyKOBUX  JOCIHIiKEHb,
OB’ S13aHUX 3 EHEPreTHYHUMU NaJISIMH, € PO3poOKa
A =1 (D, 1, Xopy Msan, H, 5), 3) KOPEKTHOI METOIWKHA TPOEKTYBaHHS CHUCTEM Te-
TUIOTIOCTa4aHHs Ha OCHOBI TEIUIOBUX HACOCIB 3 Ta-
e A — BigCTaHb MDK CBEpIUIOBHHAMH, M; kuM oOmagHanHsIM. [lomanemmii po3BUTOK TEIUIO-
D,, — niamerp U-momiOHUX TpyOOK, M; 1 — Ki- BUX HACOCIB Ha OCHOBI EHEPreTHYHUX Majb
spKicte U-nofgiOHMX TPYOOK; A, — TEILUIOHPOBI- 3YMOBJIOETECSI CKIIQAHICTIO TPOEKTYBAHHS TaKHX
HicTh TpyHTY, BT/(M'K); A5y — TEIIONIPOBITHICTH cucreM. HeoOximHe  mmOOKe  JOCIIIKEHHS
3amoB-HIOBa4Ya Temnooominanka, Bt / (M°K); rapaMeTpiB eHepreTHYHUX (QyHIaMEHTHHUX Tallb Ta
H — rmubuHa KOPUCHOT YaCTHHHU TEIIOOOMIHHHKA; iXHIM BIUIMB Ha NPOEKTHI mapameTpu OymiBii Ta
s — Kpok ykiaaku U-noaioHoi TpyOku. CHCTEMH TEIUIOTIOCTA4YaHHs, 30KpeMa, Hecydy
BucHoBkn. Y po0oTi pO3TISIHYTO KOH- 3MaTHICTh (PyHAaMEHTY, TEIUIONPOAYKTUBHICTS,
CTPYKTHBHI Ta €HEPTeTUYHI IMapaMeTpH eHEepPTeTH- MIHIMQJIBHO JIOMYCTHMY BiJICTaHh MiXK THaJIIMHU TO-
YHUX Tajb. 30KpeMa, PO3TIISHYTI OCHOBHI poboui 1I10.
napameTpu: KubKicTh U-nogiOHMX TpyOOK B KOH- Mopaxu. Benuka mnoaska BUCIOBIIOETHCS
CTPYKIii Taji; miameTp TpyOOK; KPOK MiX TpyO- kommaHii «W&H Engineering» 3a momomMory B
KaMH¥; TEIJIONPOBIAHICTh 3allOBHIOBAYA Tajb; Bij- CIIOPYKCHHI BHIPOOYBAJIHLHOTO CTEHIA TEILIOBO-
ctanp Mix nansmu. [IpoanamizoBano Bigomi 3ane- ro HAacocy 3 BEpTHKAJbHUM IPYHTOBHM TEILIOO0-
JKHOCT1 BIUIMBY Pi3HOMAaHITHHUX NapaMmeTpiB maii MiHHHKOM Iipu Kadenpi terorexHiku KHYBA Ta
Ha HEePTeTHYHY €(PEeKTHBHICTH TEIJIOBOTO HAcOcCa, TUTIIHI KOHCYJbTAllli 3 MHUTaHb TEMJIOHACOCHOTO
IO TMpaIioe Ha OCHOBI BUIAPHHKA BUKOHAHOTO 3 oOiagHaHHS.
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Annomayusa. Bascnvivm nanpasnenuem nogviuieHus S3HepeodQ @ ekmugHoCmu A61aemes UCHOAb308aAHUEe IHEP2OIPPeKMUBHbIX
cucmem mennocHabxcenus. Takumu cucmemamu AGIAIOMCA CUCTEMbL C  MENN08bIMU HACOCAMU Oid  YMUIU3AYUU
HU3KONOMEHYUANILHOL MeNniombl BePXHUX CNOEG 3eMHOU KOpbl. AKMyanvHou HAYYHOU 3a0auel A6Aemcs pazeumie
KOHCIMPYKYUl MEeNnI0oBbIX HACOCO8 OJid NOBblueHUs. ux dgpghexkmusnocmu. Pacnpocmpanenue noxyuaiom mennosvle Hacocsl
Ha OCHOGe 6EPMUKANbHBIX 2PYHIMOBbIX Menio00MeHHUKo8. Illpu >mom nepcnekmuGHbIM AGNAEMCs GbINOIHEHUe dMux
Menio0oMeHHUKO8 8 8Ude CHPOUMENbHbIX C8All, MAK HA3bIBAEMbIX, dHepeemuyeckux ceail. IIpu npoexmuposanuu menyiogsix
HACOCO8 HA OCHOBE JHEP2eMUYecKUX C6all UPe3BbIYaUHO 6AXCHLIM ABIAEMCA GONPOC UX B3AUMOBNUAHUSA, NOCKONbKY
KOHCMPYKMUS U HeCcywjas. cnocoOHOCMb YCMaHagausaen OnpeoenéiHvle panuybl pasHeceHus @QyHoameHmuuix ceau. B
cmamve  paccmMOmpeHsvl CUCHeMbl MeNnI0CHAOIICeHUs ¢ SPYHMOBbIM MeNi08biM HACOCOM, Y KOMOpo20 6 Kauecmee
uchapumens UCHOIL306AHO — CIMPOUMENbHbIE — (DYHOAMEHMHble €A, MAK HA3bleaembvle, dHepemuyecKue  Ceau.
TIpoananuzuposansi uzeecmuvie UCCIE00BAHUAL NO KOHCIMPYKMUBHBIX 0COOEHHOCHEN SHePeMU4ecKux ceaii U ux 6lusHue Ha
9HepeemuyecKue NoKasamenu mMenioevlX HACOCO8. YCMAaHO8NeHo, Ymo HauMeHee UCCIe008aHHON 06aacmbio 6 OaHHOU chepe
ABNAEMCA MEMOOUKA UHIHCEHEPHO20 DACYEMA dHEPeMmUieckux ceall, a UMEHHO B3AUMHOe GNUAHUE DHEePeemUuecKux ceail
opye Ha Opyea, Mo ecmb MUHUMATLHO OONYCMUMOe PACCMOsHUE MeHCOY PYHOAMEHMHbIMU dHepeemuieckumu ceasamu. [ns
Macco8o20 6HeOpeHUs dHepemuyeckux Ceali 8 HO8OM CHPOUMENbCmee HeoOX00UMO KOppeKmHas HAYYHO 0OOCHOBAHHAS
Memoouxa 6b100pa ONMUMATLHO20 KOHCIPYKMUBA (PYHOAMEHMHBIX IHEPLEMULECKUX CEAlL.

Kniouesvie cnosa: smepeemuueckas ceas, epyHmoG0lU Meniogoll HACOC, 2e0MePMANbHAS dHep2us,
SHepeemuueckas 3 pexmusHocmo
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Abstract. An important area of energy conservation is the use of energy efficient heat supply systems. Such systems are
systems with heat pumps to utilize the low-potential heat of the upper layers of the earth's crust. The urgent scientific task is
the development of designs of heat pumps to increase their efficiency. The distribution of heat pumps is acquired on the basis
of vertical ground heat exchangers, with the promising implementation of these heat exchangers in the form of building piles,
so-called power piles. The issue of their interaction is very important when designing heat pumps based on power piles, since
the structural and bearing capacity establishes certain boundaries for the separation of foundation piles. Research of
vertical soil heat exchangers is a popular theme of scientific developments, in particular, the most profound studies are
conducted in the USA. Also, Belarusian specialists are specifically involved in the modelling of energy piles. Finnish
companies make a major contribution to the development of geothermal energy based on power piles. The article deals with
the systems of heat supply with a soil heat pump, which used as a evaporator building foundation piles, so-called power
piles. The robots have constructively developed energy parameters of energy fingers. Considered basic working parameters:
the number of U-piping tubes in the design of the piles; tube diameter, crock between piles; heat supply of the piles; distance
between piles. Well-known studies on the design features of power piles and their impact on the energy performance of heat
pumps are analysed. It was established that the least investigated area in this field is the method of engineering calculations
of energy piles, namely, the mutual influence of energy piles one by one, that is, the minimum allowable distance between the
foundation energy piles. For the mass implementation of power piles in the new construction, a scientifically sound method
of selecting the optimal structure of the foundation energy piles is necessary.

Keywords: energy pile, soil heat pump, geothermal energy, energy efficiency.
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